Synthesis and structure of monomeric, trimeric, and mixed phenylcyanamides.
In a new synthetic approach phenylcyanamide (Hpca) was synthesized by methylation of phenylthiourea followed by a basic work-up. All products along the synthetic route have been fully characterized by means of NMR, IR, and X-ray studies. The first structural report of neutral mixed crystals of phenylcyanamide containing monomeric and trimeric Hpca is presented. Examination of these intriguing mixed crystals revealed the formation of distinct layers of monomeric and trimeric Hpca. These layers are interconnected by weak hydrogen bonds. The trimer represents triphenylisomelamine, which readily isomerizes to the triphenylmelamine in the melt, in accord with computations at the B3LYP level, indicating an exothermic process (DeltaH = -49.4 kcal mol(-1)). Pure trimeric Hpca (triphenylisomelamine) was obtained either by recrystallization of the mixed crystals from boiling water or by trimerization of monomeric Hpca in isopropanol for 12 h under reflux conditions. For comparison tritylcyanamide (Htca) and potassium phenylcyanamide as an [18]crown-6 complex [K([18]crown-6)pca] have been synthesized, and the solid-state structures were determined using X-ray diffraction techniques. The thermal behavior was studied by thermo-analytical experiments. In agreement with the experimental results, computations predict an exothermic cyclotrimerization process for Hpca (DeltaH = -41.3 kcal mol(-1)).